TITLE OF THE INVENT TOM 



MOBILE STATION AND BASE STATION 

5 PACKGRQUND of THE INVENTION 
1. Field of the Invention 

The present invention relates to a mobile station that 
selects one of a plurality of base stations according to the 
electric field strengths of control channels of the plurality 
10 of base stations and establishes a link and a call connection 
with the selected base station on the traffic channel assigned 
by the base station. The present invention also relates to a 
base station for the mobile station. 

15 2 . Background Art 

In recent years, mobile stations for use in mobile 
communication systems, such as PHS (Personal Handy phone 
System) and PDC (Personal Digital Cellular telecommunication 
system) , have been brought into common use because of their 

20 reduced size and weight and the improved communication 
quality. 

In the PHS and PDC, communication takes place between 
mobile stations and base stations using traffic channels 
(hereinafter abbreviated to "TCHs") and control channels 
25 (hereinafter abbreviated to "CCHs" ) . Here, a TCH means a 
channel used for the communication between a mobile station and 
a base station and a CCH means a channel used to control the 



switching to a TCH when a mobile station places or receives a 
call in a standby status. 

Fig. 7 shows base station selection processing 
performed by a conventional mobile station (referred to as "PS" 
5 in the drawing) based on a PHS method, and a link channel 
establishment sequence performed when a CCH between the mobile 
station and a conventional base station (referred to as "CS" 
in the drawing) is switched to a TCH. 

The base station selection processing is performed, for 
10 instance, when the mobile station is (1) switched on, (2) 
searching for a new base station during handover, and (3) 
designated by a current base station to switch to a new base 
station during communication. 

During the base station selection processing, the 
15 mobile station first monitors CCHs of a plurality of base 
stations. In the case of the PHS, a specific frequency is 
allocated to CCHs and the plurality of base stations transmit 
signals on their CCHs by time division multiplexing. The 
mobile station sequentially receives a signal transmitted on 
20 each CCH, decodes the signal, and, if the identifier of a base 
station (CSID) is detected from the decoded signal, stores the 
CSID along with the electric field strength of the signal 
(S51) . In this manner, the mobile station obtains a plurality 
of pairs of CSIDs and electric field strengths. The mobile 
25 station sorts the pairs in decreasing order of electric field 
strength (S52), and selects a base station having a CSID that 
is paired with the highest electric field strength (S53) . The 
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mobile station then enters into a standby status on the CCH of 
the selected base station. If the base station selection 
processing is performed immediately after the mobile station 
is switched on, the mobile station performs location 
registration for the selected base station before entering into 
the standby status . 

The link channel establishment sequence is performed, 
for instance, when the mobile station (1) places a call in a 
standby status, (2) receives a call in a standby status, and 
(3) switches to a new base station during handover. 

In the link channel establishment sequence, the mobile 
station issues a link channel establishment request to the base 
station, which has been selected in the base station selection 
processing, on the CCH of the base station (S151), receives a 
link channel assignment message from the base station (the base 
station issues the link channel assignment message in response 
to the link channel establishment request) (S152), and measures 
the electric field strength of the U wave (undesired wave) of 
the assigned TCH (the TCH specified by the link channel 
assignment message) (S153) . Because this measurement is 
performed immediately after a link channel is assigned, which 
is to say before any signal is exchanged between the base 
station and the mobile station on the TCH, the measured 
electric field strength represents the level (electric field 
strength) of the U wave (an interference wave) of the assigned 
TCH. If the level of the U wave is high, the processing 
returns to S151 and the stated operations in S151-S153 are 



performed again. 

If the level of the U wave is low, the mobile station 
then transmits synch burst signals to the base station (S154), 
the base station returns the synch burst signals to the mobile 
5 station (S155) , the mobile station transmits TCH idle burst 
signals to the base station (S156) , and the base station 
returns the TCH idle burst signals to the mobile station 
(S157) . In this manner, synchronization is established on the 
TCH. The stated processing until the synchronization 

10 establishment is the link channel establishment sequence and 
corresponds to Layer 1 (the physical layer) . 

After the link channel establishment sequence, the 
mobile station checks whether the base station is ready for 
communication and then the base station checks whether the 

15 mobile station is ready for communication (S159 and S160) . 
This processing corresponds to Layer 2 (the data link 
layer) . 

Following Layers 1 and 2, call connection messages or 
location registration messages are exchanged between the mobile 

20 station and the base station. This processing corresponds to 
Layer 3 (the network layer) and above. 

The base station selection processing and the link 
channel establishment sequence for switching from a CCH to a 
TCH have been described above by taking the case of the PHS as 

25 an example. However, similar processing is performed in other 
systems, such as PDC, where channels are classified into CCHs 
and TCHs. 
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In some cases, the mobile station is assigned by the 
base station a TCH whose electric field strength is extremely 
lower than that of the monitored CCH and is insufficient for 
actual communication, such as conversation. In such cases, 
5 there are various problems, such as a high frame error rate, 
inappropriate message exchanges in Layers 2 and 3, and a 
wireless connection failure. 

This is due to the transmission power control by the 
base station and the change in reception condition of the 
10 mobile station. The transmission power control means the 
adjustment of transmission power by the base station according 
to the electric field strength of a transmission signal from 
the mobile station. In many cases, a base station in the PHS 
uses a power of 500mW for transmission on a CCH and uses a 
15 power ranging from 20mW to 500mW for transmission on a TCH by 
performing the transmission power control . As a result, in 
some cases, the electric field strength of a TCH assigned to 
a mobile station significantly differs from that of a CCH. 
Also, the reception condition of a mobile station changes 
20 considerably due to the change in direction and location of the 
mobile station and the influence of nearby buildings (the 
location of the mobile station in particular changes while the 
user is moving at high speed) . As a result, in some cases, a 
mobile station is assigned a TCH whose electric field strength 
25 is insufficient for actual communication. 

SUMMARY OF THE INVENTION 
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The object of the present invention is therefore to 
provide a mobile station that is surely assigned a traffic 
channel having an electric field strength at which transmission 
errors will rarely occur, and a base station for the mobile 
5 station. 

The stated object is achieved by a mobile station that 
selects one of a plurality of base stations according to 
electric field strengths of signals transmitted on control 
channels corresponding to the plurality of base stations, and 

10 establishes first a link and then a call connection with the 
selected base station on a traffic channel that is assigned via 
a control channel corresponding to the selected base station, 
the mobile station including: a measuring unit for measuring 
an electric field strength of a signal on the traffic channel 

15 when a link operation is performed to establish the link for 
the traffic channel; and a judging unit for judging whether the 
link operation should be continued according to the measured 
electric field strength. 

With this construction, it is judged whether the link 

20 operation should be continued according to the measured 
electric field strength. That is, only if the measured 
electric field strength is sufficient for actual communication, 
the link and call connection is established. This guarantees 
that the mobile station is assigned a traffic channel having 

25 an electric field strength at which transmission errors will 
rarely occur. 

Here, when the measured electric field strength is not 
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more than a predetermined value, the judging unit may judge 
that the link operation should be terminated. If the judging 
unit has judged that the link operation should be terminated, 
the mobile station may newly select one of the plurality of 
5 base stations and request the newly selected base station to 
assign a traffic channel. 

With this construction, if the measured electric field 
strength is not more than the predetermined value, the mobile 
station requests the newly selected base station to assign a 

10 traffic channel. This guarantees that the mobile station is 
assigned a traffic channel having an electric field strength 
at which transmission errors will rarely occur. 

Here, the measured electric field strength may include 
a signal level and a noise level, the signal level being a 

15 reception signal level when a signal is received from the 
selected base station on the traffic channel, and the noise 
level being a reception signal level when no signal is received 
from the selected base station on the traffic channel, and the 
judging unit may judge that the link operation should be 

20 terminated if the signal level is not more than a first 
threshold value or a difference between the signal level and 
the noise level is not more than a second threshold value. 

With this construction, the judging unit judges whether 
the link operation should be continued according to the signal 

25 level and noise level of the traffic channel. As a result, 
with more reliability, the mobile station is assigned a traffic 
channel on which transmission errors will rarely occur. 
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Here, the mobile station may newly select one of the 
plurality of base stations and request the newly selected base 
station to assign a traffic channel if the judging unit has 
judged that the link operation should be terminated. When 
newly selecting one of the plurality of base stations, the 
mobile station may select the previously selected base station 
again . 

With this construction, if the judging unit has judged 
that the link operation should be terminated, the mobile 
station newly selects a base station and requests the newly 
selected base station to assign a traffic channel. As a 
result, the mobile station is surely assigned a traffic channel 
on which transmission errors will rarely occur. 

The stated object is also achieved by a base station 
that assigns a traffic channel to a mobile station and 
establishes first a link and then a call connection with the 
mobile station on the traffic channel, including: a measuring 
unit for measuring an electric field strength of a signal on 
the traffic channel when a link operation is performed to 
establish the link for the traffic channel; and a judging unit 
for judging whether the link operation should be continued 
according to the measured electric field strength. 

With this construction, it is judged whether the link 
operation should be continued according to the measured 
electric field strength. That is, only if the measured 
electric field strength is sufficient for actual communication, 
the link and call connection is established. This guarantees 
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that the mobile station is assigned a traffic channel having 
an electric field strength at which transmission errors will 
rarely occur. 

Here, the measured electric field strength may include 
5 a signal level and a noise level, and the judging unit may 
judge whether the link operation should be continued according 
to the signal level and noise level. 

With this construction, the judging unit judges whether 
the link operation should be continued according to the signal 
10 level and noise level of the traffic channel. As a result, 
with more reliability, the mobile station is assigned a traffic 
channel on which transmission errors will rarely occur. 

BRIEF DESCRTPTTON OF THE DRAWINGS 
15 These and other objects, advantages and features of the 

invention will become apparent from the following description 
thereof taken in conjunction with the accompanying drawings 
which illustrate a specific embodiment of the invention. In 
the drawings : 

20 Fig. 1 is a block diagram showing the construction of 

a mobile station of an embodiment of the present invention; 

Fig. 2 shows the construction of a TDMA/TDD frame; 
Fig. 3 shows a base station selection processing and 
link channel establishment sequence of the embodiment; 
25 Fig. 4 is a flowchart showing the detailed link channel 

establishment processing of the mobile station; 

Fig. 5 is a block diagram showing the construction of 
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a base station of the embodiment of the present inventions- 
Fig. 6 is a flowchart showing the detailed link channel 

establishment processing of the base station; and 

Fig. 7 shows a conventional base station selection 

processing and link channel establishment sequence. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A mobile station of an embodiment of the present 
invention is described below with reference to the drawings. 

Construction of Mobile station> 

Fig. 1 is a block diagram showing the construction of 
the mobile station of the present embodiment. As shown in this 
drawing, the mobile station includes an antenna 10, a 
transmission/reception switch unit 11, a radio unit 12, a modem 
unit 13, a TDMA/TDD (Time Division Multiple Access/Time 
Division Duplex) unit 14, an audio processing unit 15, a 
microphone 16, a speaker 17, and a control unit 18. With this 
construction, if the RSSI (received signal strength indicator) 
of the TCH assigned by a base station is found insufficient 
during the switching from a CCH to the TCH, this mobile station 
requests the base station to assign another TCH or requests 
another base station to assign a TCH. It should be noted here 
that an RSSI is also referred to as an electric field strength 
in this specification. 

The circuit segment including the antenna 10, the 
transmission/reception switch unit 11, the radio unit 12, the 
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modem unit 13, the T DMA/TDD unit 14, the audio processing unit 
15/ the microphone 16, and the speaker 17 in this drawing is 
common among mobile stations based on a TDMA/TDD method and 
performs, for instance, wireless communication of a TDMA/TDD 
5 method stipulated by the PHS standard "RCR STD-28" . Therefore, 
this segment is not described here and the TDMA/TDD method is 
briefly described below. 

Fig. 2 shows a TDMA/TDD frame for a time division 
multiplex method in the PHS . In this embodiment, each frame 

10 of the TDMA/TDD method is five milliseconds in length and is 
divided into eight time slots. The first to fourth slots are 
assigned to downlink communication (communication from a base 
station to a mobile station) , while the fifth to eighth slots 
are assigned to uplink communication (communication from a 

15 portable telephone to a mobile station) . Slots used for 
downlink communication are hereinafter referred to as "downlink 
slots" and slots used for uplink communication as "uplink 
slots". 

Each TCH is a pair of a uplink slot and a downlink slot 
20 and, for instance, a TCH is made up of the first slot and the 
fifth slot and another TCH is made up of the second slot and 
the sixth slot. Also, TCHs are allocated a plurality of 
carrier wave frequencies (around 10-20 waves) . Therefore, each 
TCH is specified using a carrier wave frequency (carrier 
25 number), an uplink slot number, and a downlink slot number. 

Each CCH is also a pair of a uplink slot and a downlink 
slot. CCHs are allocated one or two carrier wave frequencies 
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(waves) and signals are intermittently transmitted using the 
carrier waves of the CCHs • For instance, each base station 
exchanges signals with a mobile station once every 100ms (20 
frames) . In this case, a mobile station can exchange signals 
5 with up to 80 base stations (20 frames x 4 (the number of 
channels within a frame) ) using the carrier waves of CCHs by 
time division multiplexing. 

The control unit 18 includes a memory 181 and a CPU 
182, and controls the overall operation of the mobile station 

10 by executing programs stored in the memory 181 using the CPU 
182, Under the control by the control unit 18, the mobile 
station performs the link channel establishment sequence for 
switching from a CCH to a TCH shown in Fig, 3. In particular, 
under the control by the control unit 18, the mobile station 

15 issues a TCH assignment request to a current base station on 
the CCH of the base station (S10), receives a TCH assignment 
message from the base station (the base station issues the TCH 
assignment message in response to the TCH assignment request) 
(Sll), detects the RSSI of a signal, which is transmitted from 

20 the base station on the assigned TCH to establish a link (S16), 
using a RSSI detection unit 124, and judges whether the RSSI 
is at least equal to a threshold value "Thl" (S17) . If the 
RSSI is less than the threshold value Thl, the mobile station 
terminates the link establishment processing and reissues the 

25 TCH assignment request on a CCH. 

In S17, the mobile station also judges whether the 
difference between the RSSI of the TCH and that of the U wave 

12 



(interference wave) is at least equal to a threshold value 
"Th2". If the difference is less than the threshold value Th2, 
the mobile station reissues the TCH assignment request. It 
should be noted here that the RSSI of a U wave represents a 
noise level. 

If the RSSI of the TCH is at least equal to the 
threshold value Thl and the difference between the RSSI of the 
TCH and that of the U wave is also at least equal to the 
threshold value Th2, the mobile station continues the exchange 
of burst signals (signals for establishing synchronization) 
with the base station. In this manner, a link between the 
mobile station and the base station is established on the 
TCH. 

As described above, if the electric field strength 
(RSSI) of the TCH assigned by the base station is insufficient 
for actual communication (such as conversation), the mobile 
station reissues the TCH assignment request to obtain the 
assignment of another TCH. As a result, before starting actual 
communication, the mobile station is assigned a TCH having an 
electric field strength at which transmission errors will 
rarely occur. 

<Link Channel Establishment Processing of Mobile station> 

Fig. 4 is a flowchart showing the detailed link channel 
establishment processing performed by the present mobile 
station under the control by the control unit 18. The link 
channel establishment processing is performed to switch from 
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a CCH to a TCH and includes the assignment of a TCH by a base 
station and the establishment of synchronization prior to the 
actual communication on the assigned TCH. The link channel 
establishment processing corresponds to the processing of the 
mobile station in the link channel establishment sequence shown 
in Fig. 3. This processing is performed, for instance, when 
the mobile station (1) places a call in a standby status on a 
CCH, (2) receives a call from a base station in a standby 
status on a CCH, (3) switches to a new base station during 
handover, and (4) newly performs location registration. 

In these cases, the mobile station operates as follows 
under the control by the control unit 18. The mobile station 
first issues a link channel establishment request to a current 
base station on the CCH of the base station (S41) , and receives 
a link channel assignment message from the base station (the 
base station issues the link channel assignment message in 
response to the link channel establishment request) . The link 
channel assignment message includes the carrier number of a 
carrier wave frequency and slot numbers with which the mobile 
station finds which TCH is assigned. The mobile station then 
tunes to the assigned TCH using the radio unit 12 and 'detects 
the RSSI of the TCH while no signal is being transmitted from 
the base station, which is to say the RSSI of the U wave 
(interference wave) of the TCH, using the RSSI detection unit 
124 (S43) . 

If the RSSI of the U wave exceeds a threshold value 
"Th_u" (S44), the operation of the mobile station returns to 
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step S41 to reissue the link channel establishment request. 
This is because if the RSSI of the U wave exceeds Th__u, it 
means that the assigned TCH is used by a nearby base station 
and so another TCH needs to be assigned to the mobile 
5 station. 

If the RSSI of the U wave is not more than the 
threshold value Th_u, the mobile station transmits synch burst 
signals to the base station on the assigned TCH (S45) . Here, 
a synch burst signal includes a 32-bit code called UW32 (Unique 

10 Word 32) and is transmitted in each TDMA/TDD frame to establish 
synchronization at a TDMA/TDD frame level and a time slot 
level. On receiving the synch burst signals, the base station 
establishes synchronization and sequentially returns the synch 
burst signals to the mobile station on the TCH. 

15 On receiving the synch burst signals from the base 

station on the TCH (S46) , the mobile station detects the RSSI 
of the TCH using the RSSI detection unit 124 (S47) . Here, the 
RSSI detection unit 124 calculates the average of electric 
field strengths of the TCH measured in a plurality of slots 

20 (ten slots, for instance) and sets the average as the RSSI of 
the TCH. 

The mobile station then judges whether the RSSI of the 
TCH satisfies the following conditions (1) and (2) (S48 and 
S49) . 

25 

(RSSI of TCH) ^Thl 0 ° ° 0 0 ° ■ ° ° 0 ° ° ° ( 1 ) 
(RSSI of TCH) -(RSSI of U wave);>Th2° ■ ■ (2) 
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The threshold values Thl and Th2 in the above 
conditions are determined empirically and experimentally. For 
instance, a reception characteristic curve where coordinates 
5 are set as a BER (a bit error rate) and a RSSI is obtained in 
advance and these threshold values are determined so that the 
BER falls within a range where high communication quality is 
guaranteed. 

If the above conditions are not both satisfied, the 
10 mobile station selects the CCH of another base station (S50) 
and returns to the operation in S41. When doing so, the mobile 
station selects the CCH of the next top base station among base 
stations that have been sorted in decreasing order of RSSI 
during the base station selection processing, or performs the 
15 base station selection processing again and newly selects the 
CCH of a base station. To shorten the processing time, it is 
more preferable to select the CCH of the next top base station 
than to perform the base station selection processing again. 

If both of the above conditions are satisfied, the 
20 mobile station transmits TCH idle burst signals to the base 
station on the TCH (S51). Here, each TCH idle burst signal 
includes a 16-bit code called UW16 (Unique Word 16) and is 
sequentially transmitted to establish synchronization at a 
symbol level. On receiving the TCH idle burst signals, the 
25 base station establishes synchronization and sequentially 
returns the TCH idle burst signals to the mobile station on the 
TCH. On receiving the TCH idle burst signals from the base 
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station (S52), the mobile station transmits an SABM (Set 
Asynchronous Balanced Mode) to the base station on the TCH and 
receives a UA (Unnumbered Acknowledgment) from the base station 
on the TCH (S53 and S54). In this manner, the data link in 
Layer 2 (data link layer) is established. Following the 
processing described above, a call connection is established 
on the TCH and the mobile station enters into a conversation 
status or performs location registration on the TCH. 

It should be noted here that in Fig. 4, the mobile 
station does not endlessly wait to receive the link channel 
assignment message in S42, to receive the synch burst signals 
in S46, to receive the TCH idle burst signals in S52, and to 
receive the UA in S54. That is, if not receiving these signals 
from the base station even after a predetermined time (around 
100ms) has elapsed, the mobile station returns to the operation 
in S41 to perform the link channel establishment processing 
again. The mobile station performs the link channel 
establishment processing up to around five times as 
necessary. 

As described above, if the electric field strength 
(RSSI) of the TCH assigned by the base station is insufficient 
for actual communication, the mobile station of the present 
embodiment reissues the link channel assignment request to 
obtain the assignment of another TCH. In this manner, the 
mobile station is assigned a TCH having an enough electric 
field strength before switching to a TCH and so high 
communication quality is guaranteed . 



17 



Construction of Base Station> 

Fig. 5 is a block diagram showing the construction of 
a base station of the embodiment of the present invention. As 
shown in this drawing, the present base station includes an 
antenna 100, a transmission/reception switch unit 110, a radio 
unit 120, a modem unit 130, a TDMA/TDD (Time Division Multiple 
Access/Time Division Duplex) unit 140, an audio processing unit 
150, a network side I/F 160, and a control unit 180. With this 
construction, if the RSSI of a TCH, which is assigned in 
response to a request from a mobile station, is found 
insufficient for actual communication during the link channel 
establishment sequence, the base station terminates the link 
channel establishment sequence. Because the link channel 
establishment sequence is terminated, the mobile station 
reissues the link channel establishment request. 

The circuit segment including the antenna 100, the 
transmission/reception switch unit 110, the radio unit 120, the 
modem unit 130, the TDMA/TDD unit 140, the audio processing 
unit 150, and the network side I/F 160 in this drawing is 
common among base stations based on the TDMA/TDD method and 
performs, for instance, wireless communication of a TDMA/TDD 
method stipulated by the PHS standard "RCR STD-28". Therefore, 
this segment is not described here. 

The control unit 180 includes a memory 1810 and a CPU 
1820, and controls the overall operation of the base station 
by executing programs stored in the memory 1810 using the CPU 
1820. Under the control by the control unit 180, the base 
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station performs the link channel establishment sequence for 
switching from a CCH to a TCH shown in Fig. 3. In particular, 
under the control by the control unit 180, the base station 
detects the RSSI of the synch burst signals, which are 
transmitted from the mobile station on the assigned TCH (S12), 
using an RSSI detection unit 1240, judges whether the RSSI is 
at least equal to a threshold value "Th3" (S14) . If the RSSI 
is less than the threshold value Th3, the base station 
terminates the link channel establishment processing. Because 
the link channel establishment processing is terminated, the 
mobile station reissues the TCH assignment request. 

If the RSSI is at least equal to the threshold value 
Th3, the base station then judges whether the difference 
between the RSSI of the TCH and that of the U wave 
(interference wave) of the TCH is at least equal to a threshold 
value "Th4" . If the difference is less than the threshold 
value Th4 , the base station terminates the link channel 
establishment processing . 

If the RSSI of the TCH is at least equal to the 
threshold value Th3 and the difference between the RSSI of the 
TCH and that of the U wave is also at least equal to the 
threshold value Th4, the base station continues the exchange 
of burst signals (signals for establishing synchronization) 
with the mobile station. In this manner, a link between the 
mobile station and the base station is established on the 
TCH. 
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<Link Channel Establishment Processing by Mobile station> 

Fig. 6 is a flowchart showing the detailed link channel 
establishment processing performed by the base station under 
the control unit 180. The link channel establishment 
5 processing shown in this drawing corresponds to the processing 
of the base station in the link channel establishment sequence 
shown in Fig. 3. 

The base station operates as follows under the control 
by the control unit 180. The base station first receives a 

10 link channel establishment request from a mobile station on a 
CCH of the base station (S61), measures the U wave level of 
each carrier wave frequency of TCHs (S62), generates a list of 
vacant (unused) channels according to the measurement result, 
selects a vacant TCH whose U wave level is the lowest in the 

15 list (S63) , and transmits a link channel assignment message to 
the mobile station on the CCH (S64) . 

On receiving synch burst signals from the mobile 
station on the assigned TCH (S65) , the base station measures 
the RSSI of the TCH using a RSSI detection unit 1240 (S66) . 

20 Here, the RSSI detection unit 1240 calculates the average of 
electric field strengths measured in a plurality of slots (ten 
slots, for instance) and sets the average as the RSSI of the 
TCH. 

The base station then judges whether the RSSI of the 
25 TCH satisfies the following conditions (3) and (4) (S67 and 
S68) . 

20 



(RSSI of TCH)s>Th3° ° ° ° ° ° ° ° ° ° ° 0 ° (3) 
(RSSI of TCH)-(RSSI of U wave) *Th4 ° ° ° (4) 



The threshold values Th3 and Th4 in the above 
conditions are determined empirically and experimentally. For 
instance, a reception characteristic curve where coordinates 
are set as a BER and RSSI is obtained in advance and these 
threshold values are determined so that the BER falls within 
a range where high communication quality is guaranteed. 

If the above conditions are not both satisfied, the 
base station terminates the link channel establishment 
processing and deletes the currently assigned TCH from the 
vacant channel list. It should be noted here that even if 
terminating the link channel establishment processing, the base 
station continues to intermittently transmit signals to the 
mobile station on the CCH. Because the synch burst signals are 
not returned from the base station on the TCH in this case, the 
mobile station judges that synchronization establishment has 
ended in failure and reissues the link channel establishment 
request on a CCH. 

If both of the conditions (3) and (4) are satisfied, 
the base station returns the synch burst signals on the TCH 
(S69) and continues the link channel establishment processing 
(performs the operations in S70-S73) . 

As described above, if the electric field strength 
(RSSI) of the TCH assigned to a mobile station is insufficient 
for actual communication, the base station of the present 
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embodiment terminates the link channel establishment 
processing. Because the link channel establishment processing 
is terminated, the mobile station reissues the link channel 
assignment request. In this manner, the base station 
5 guarantees that the mobile station is assigned a TCH having an 
enough electric field strength for actual communication and 
that communication of high quality is performed. 

<Modif ications> 

10 The mobile station and base station of the present 

invention have been described above by means of an embodiment, 
although it should be obvious that the present invention is not 
limited to the embodiment. Further variations are described 
below . 

15 

(1) As shown in Figs. 3 and 4, in the above embodiment, the 

mobile station evaluates the RSSI of the synch burst signals 
transmitted from the base station. However, the mobile station 
may instead evaluate the RSSI of the TCH idle burst signals 

20 transmitted from the base station. In this case, the mobile 
station is modified so that the RSSI evaluation processing 
(S47-S50) is performed between S52 and S53 in the flowchart 
shown in Fig. 4. Also, in addition to the evaluation of the 
RSSI of the synch burst signals, the mobile station may also 

25 evaluate the RSSI of the TCH idle burst signals. In this case, 
the mobile station is modified so that the RSSI evaluation 
processing (S47-S50) is performed again between S52 and S53 in 
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the flowchart shown in Fig. 4. 

(2) Like the modification (1), the base station may 
evaluate the RSSI of the TCH idle burst signals in stead of the 
RSSI of the synch burst signals. In this case, the base 

5 station is modified so that the RSSI evaluation processing 
(S66-S68) is performed between S70 and S71 in the flowchart 
shown in Fig. 6. Also, in addition to the evaluation of the 
RSSI of the synch burst signals, the mobile station may also 
evaluate the RSSI of the TCH idle burst signals. In this case, 
10 the base station is modified so that the RSSI evaluation 
processing (S66-S68) is performed again between S70 and S71 in 
the flowchart shown in Fig. 6. 

(3) In Fig. 4, the mobile station compares the RSSI of the 
TCH with the threshold value Thl and compares the difference 

15 between the RSSI of the TCH and that of the U wave with the 
threshold value Th2 in S47-S50. However, even if the mobile 
station is modified to perform only one of these comparisons, 
the present invention achieves a sufficient effect. In this 
case, one of steps S48 and S49 in the flowchart shown in Fig. 

20 4 is omitted. 

(4) Like the modification (3), the base station may be 
modified so that one of steps S67 and S68 in the flowchart 
shown in Fig. 6 is omitted. 

(5) In step S49 shown in Fig. 4 and step S68 shown in Fig. 
25 6, the difference between the RSSI of the TCH and that of the 

U wave is compared with a threshold value. However, in these 
steps, the ratio between the RSSI of the TCH and that of the 
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U wave may be compared with a threshold value. 

(6) In the above embodiment, the mobile station and the 
base station of the present invention are applied to the so- 
called second-generation cordless telephone system (PHS) . 
However, the present invention is applicable to any other 
system, such as PDC, where communication channels are 
classified into CCHs and TCHs (for instance, either the 
frequencies f or time slots of the CCHs differ from those of 
the TCHs) . 

(7) In Fig. 4, it is judged whether the RSSI of an assigned 
TCH is at least equal to Thl in S48 and it is judged whether 
the difference between the RSSI of the TCH and that of the U 
wave is at least equal to Th2 in S49. However, the present 
invention is not limited to this. For instance, it may be 
judged whether the RSSI of the assigned TCH is not more than 
Thl in S4 8 and it may be judged whether the difference between 
the RSSI of the TCH and that of the U wave is not more than Th2 
in S49. 

(8) In Fig. 6, it is judged whether the RSSI of an assigned 
TCH is at least equal to Th3 in S67 and it is judged whether 
the difference between the RSSI of the TCH and that of the U 
wave is at least equal to Th4 in S68. However, the present 
invention is not limited to this. For instance, it may be 
judged whether the RSSI of the assigned TCH is not more than 
Th3 in S67 and it may be judged whether the difference between 
the RSSI of the TCH and that of the U wave is not more than Th4 
in S68. 
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Although the present invention has been fully described 
by way of examples with reference to the accompanying drawings, 
it is to be noted that various changes and modifications will 
be apparent to those skilled in the art. Therefore, unless 
5 otherwise such changes and modifications depart from the scope 
of the present invention, they should be construed as being 
included therein. 
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